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Methods to utilize cell lines as research material are evolving continuously as with the parallel advancement in instrumentation and analysis technologies. One such advancement in culture methodology of particular significance is the 3-dimensional (3D) way of culturing cells. It is now clear that 3D cultured cells behave differently from their monolayer (2D) counterparts and provide meaningful insights into complex cellular mechanisms that are rather difficult to study using 2D cultured cells. We take a step further and describe 3D-reverts, an extension of the '2D to 3D' culture methodology. We demonstrate that 2D, 3D and 3DRs express cytokines differently and also that such differences extend to the culture stages of 3D and 3DRs, in a time-dependent manner. This approach of analysing differences between 3D and 3DRs as a timedependent or culture stage-dependent manner will surely enhance the utility of cells that will augment the 3D culture systems.
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CYTOKINES are mediators for several functions including those involved in complex immunological mechanisms as associated with several cell types. The functions of these mediators are even more significant in conditions such as cancers. Several networks of cytokines are known to be associated with specific cancer types, apart from a few individual ones that mediate specific functions in cancers 1,2 . The utility of cancer cell lines as material for cancer research has been greatly enhanced by culturing them as 3D aggregates/spheroids/tumeroids. This approach has resulted in obtaining meaningful results from the cultures and can be more relevant to a realistic in vivo condition 3, 4 . We have taken a step further and looked into 3D reverts (3DRs) for their utility in cancer research. Such reverts can be obtained by reintroducing 3D cultures into culture units sans matrices or scaffolds. We feel that these reverts behave differently compared to their 2D and 3D counterparts whose analysis can provide insights into the complex mechanisms of cancer cell biology with a better resolution. In this study, we use BMG- Figure 2 . The 2D, 3D and 3DRs showed differences in the expression levels of 9 cytokines, the IL-6, IL-9, IL-10, IL-17, IL-27, IL-1ra, IL-1B, SDF-1 and TNF-α. Enhanced differences were observed on day-2 of 3D cultures when compared to the 2D monolayers indicating a fairly immediate response as induced by the 3D aggregate formation. Minimal differences in the expression levels of IL-6 and IL-10 were noticed as the 3D and 3DR cultures progressed, while the levels of cytokines IL-9, IL-17, IL-27, IL-1ra, IL-1B, SDF-1 and TNF-α showed differences as dependent on culture-stages as a time dependent manner.
3D aggregates and 3DRs progressed through cultures. The levels of IL-17, IL-27 and TNF-α showed a decrease by 3DRs while the cytokines IL-1β and SDF-1 showed increased levels ( Figure 2 ). The cytokines TNF-α, IL-1β, IL-1ra, IL-10, IL-6 and IL-9 were seen to be elevated in the 3D as compared to their 2D counterparts. It is known that these cytokines have specific functions for the progression, invasive potential and similar features of cancers 5 . Cancer cell lines are now increasingly being cultured as 3D cultures for a variety of applications. The extension of the culture methodology from 3D to 3DRs as described in this study will provide for enhancing the utility of cells, especially to understand complex cellular processes.
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